Experimental Methods

Substrate cleaning
Glass substrates of the required dimension (12×12 mm for OPV devices and 26 × 26 mm for electrode characterisation) were cut from 1.2 mm thick glass microscope slides (Academy) and cleaned by ultrasonic agitation in a diluted solution of surfactant, deionized water, acetone and IPA for 30 minutes each followed by drying with a stream of nitrogen and UV/O3 treatment for 15 minutes.
Mixed Monolayer deposition:
A mixed monolayer was deposited prior to evaporation of Cu by exposing the substrates to vapors of 3-mercaptopropyltrimethoxysilane (MPTMS, Sigma Aldrich) and 3aminopropyltrimethoxysilane (APTMS, Sigma Aldrich) at 50 mbar for 4 hours immediately after UV/O3 treatment. For Ag electrodes monolayer deposition was done using MPTMS only.
Deposition of copper and silver
Cu (85 nm) was deposited by thermal evaporation of Cu pellets at a rate of 2.2 -2.5 Å s -1 and Ag (85 nm) by thermal evaporation of Ag pellets at a rate of 1.0 -1.5 Å s -1 to give the required thickness.
Both metals were thermally evaporated from tungsten boats. All electrode and device fabrication was carried out in a nitrogen filled glove box with an O2 level < 1 ppm unless otherwise stated.
Evaporation of metals and metal oxides was carried out with a CreaPhys Organic Molecular evaporator co-located in the same glove box. The thickness of deposited layers was monitored using a carefully calibrated quartz-crystal microbalance mounted adjacent to the substrate. The working pressure of the evaporator was < 110 -6 mbar.
Optical Transparency and Reflectance measurements
Far-field transmittance and reflectance of metal films on glass were measured over the wavelength range of 350 -850 nm using 150 mm Spectralon® Integrating Sphere coupled to PerkinElmer® LAMBDA™ high performance series of UV/Vis spectrometer.
Fabrication of OPV devices
A ZnO ink (5.6% w/v) in IPA was purchased from Infinity PV and a diluted solution (0.5% w/v) was spun at 1000 rpm for 60 seconds followed by annealing at 180 o C for 15 minutes to fabricate the ETL.
For devices that used Al as the ETL, a thin layer of Al (0.8 nm) was deposited by thermal evaporation.
For these devices both the metal (Cu) and Al were evaporated under the same vacuum. PCE10 chlorobenzene (97%) and 1,8-diiodooctane (3%) and deposited by spin coating from a static start at 3000 rpm for 120 seconds to form a photoactive layer having a thickness of 100 nm. For thicker BHJ a solution having a higher concentration of 50 mg ml -1 was used and was spun at 2500 rpm and 1500 rpm to obtain a thickness of 300nm and 400 nm respectively. These slides were left inside the evaporator overnight and MoOx (10 nm at 0.1-0.2 Å s -1 ) was deposited as the HTL followed by Ag (11 nm at 1.0-1.2 Å s -1 ). Notably, whilst the molybdenum oxide layer is deposited from a powder of MoO3, it is known that during vacuum evaporation it is expected to be partially reduced to MoO3-x where x is < 0.3. Ag was deposited through a shadow mask to give an electrode area of 0.06 cm 2 . All metals were thermally evaporated from tungsten boats while MoOx was thermally evaporated using a boron nitride crucible. 
Characterization of OPV devices
Optical simulations
Simulations of transmittance, reflectance and electric filed distribution within a device were performed using the transfer matrix simulation software: Essential MacLeod V9.7 by Thin Film Center Inc.
